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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
facilitate the control of the resistivity 
of a conductive film and to obtain a 
lead terminal immune to migration 
and reduced in resistivity and 
deterioration ratio by forming a 
conductive film of magneto 
resistance effect element so that it 
consists of a titanium tungsten layer 
containing nitrogen and an alpha- 
phase tantalum layer formed on the 
above layer. 

SOLUTION: This conductive film 
has a two-layer structure prepared by 
means of a film formation process 
consisting of a stage where jUitanium 
tungstenJa.ygL2 j s formed on a 
substrate 1 in a nitrogen-contain ing 
atmos phere and a stag e jwherean 
alpha- phase tantalum la yerJJs 
formed on the layer 2. Further, the 
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formation of jhe titaniug Ltiingsten 
layer 2 is done by introducing 
g aseouslutro genjat < 1 J3%_gas^flow 
rate into a^ sgi^ring^jmosfi^ere^and 
j jtanium tungs ten lilm of <3 0wt% 
^titanium content is formgd to^lOnm 
thickn ess. Moreover, the formation of 
the alpha-phas^tantalum^yer-S, as 
upper layerTis performe dby_setting 
" the temp 7olthe,substrateJ^to-5 00- 
600°C. 
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[4MWfll#©tBlffl] 

a ta© 9 ^9 )\*m ^ttise.f- 9 > t ^m<r> 

[If 2 ] tftlE5^ V;? y^TVi $r 3 ~ 2 0 nm© 

ftiit#* Sr^A-rs r. k &<&mt -r z>m-w**>ie&)3 
ft. 

9^9 v yx.Ti/m±.\z.Mf&£*itz. <*.te<n9 ZstJVMb 20 

t, 

^^9^9^9'^^TMMk a&<D9 ^9 jvhUmb 

[&8S©l**IB4ift0n 
[ooo 1 ] 

[36?B©«-t-5»tflJ#»] JWMfltt, 8Jt««fc-t©«J* 30 
^W^v^yV^Wi-SjSEmKir^W^^ffii:, tot 

[0 0 0 2] 

[^©Stfff] 9^9 A> (Ta) IftmfgAtUlaili: 0 *B 
riSfcSo atgCO^V^/V (o-Ta) fi, (fc-frSrfr (body 
-centered cubic ) ^<D9 S9 frXlhiX^ 1 2~2 0 
uQ • cm(7?g^i*Sr*-r^o — ^> &1&(09ZS9A> (0 
-Ta) fit, (tetragonal system) tBO<? ls9i\sX 40 

fcoT, tOfiStf 2 0 0 v £2 • ci»T-feot a -Ta 

[0 0 0 3] tr5t, ^>-^/WC7)ilt*K)^«it 

on) &m&*im\mi$-tz>i5mz^xtiM«tt& 

^lE^* s 2 0fo-5^i:*V L. Maissel etal.. 'Handboo 
k of Thin Film Technology", McGraw-Hill, pp. 12-1 

8. 1970 u:fE®£*vc<^-5„ ^(oxm^ti. mi<o&®. 50 
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&9^9*&tf3g-tz>m&ffiMx>$><o. fH2<o^mm 
m&m&'txvis.&PiPkom.&x-hz k mtttstix^. 

■tLT, S«*S«a 5 6 0 Otzmz-Z k a-TatfJjl&fc;* 
«< 46 - £ asgBttSixTva. 

[0004] l^l, lafe-^y-Kas^Sr^-ra^ 

T-tt, <fc -Ta»j*#fttt**b«if*fl3TB:4 

0 0 < C$rillx-5?i.St > ^fiS;i-6wi:W:S« ; 4x^^^F 

|Efc6 0 0tEU:lcjtlt«r, M«iN&£fcttBliT*>9, 

[0 0 0 5] o-TaSr^i-eSiJ<D*j£fc.bT, 
3 0 0 t CSrMx.5M*T-*Df^i-2> 1 1 fctt:, 9^9'y h 

78079 «4&ttl3Ett£*vrv%S. JKOttflfTftt, o -T 
a N $-lz<Ok'%hWfrlttttXS.*'*y9%m%.*<r> 

«»ffi«rT»f4*feT«BI*»*LT*<fc, TaN , Ta 
2 N S CL-laOmXJ&I&ZftZZ. t*S%StbT*>*. 

JE$rT(fTS«?&SSr3 0 O'Ci D <-T?> t a -Ta 
^fig^tt^)„ 3 0 0 < Ci"9^V>i&*-C^fi£$tb5a- 
Ta^<D*^4®$t^tt 2 5 «i Q • cmT*feofc 0 
[0 0 0 6] o -TaSrMtS S b IC9IW*S i LT, 
9^9'^y-^y, 9^.9^9^9^.T^lf%:^<—^ (T 
m) MKl%^X : f:0±.\z.um$:*-'<v9 V v^cj;t) B 
fig-T?) t offi(OTaSa s ?#fc^ - k &ttMW4-24S5B6%- 

temzftMZinx^Z. 

[0 0 0 7] 

ttmcii^xm'kZfrZox-* Siaixm^Ssv^T— «p«j 

^-iiU»ri:«»*L<4v\ rixti, gfibbTb^^^ 

T- ^dSgHt; $n5fc^©±OTaSfi/J ; fli:4?> OT'TaS 
<oe^^S5<4<5„ 

[0 0 0 8] ^v^A-^v^-r^tes @?(-*fi-2>Sft 
^&ffi±-t ZtcttxvttWk Lxm *i s *7f+^T?tt4 
M4&0-C **W4«Si*Sr8b*A<Trtr5i85«*** 

So K^-rsKJB^tJ-sn, -?j9'u- 

> 3 ^i>m#>x£.lM< , Ui>1)ftv«W#tn5 
^fi^*-s/ K^JIW-rsrt SrSWti-^n 
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[0 0 0 9] 

&Bt) -hEUfcWHB:. HI, 0 2 J: 9 

[0 0 10] iifSUfc»m^©^fig;^{w*5^T. jftiE 
V* V^^^^S 2 £ 3~ 2 0 nmCDJ^K^ffc-rS 

l. 0%JeiT<D^^S-®A-f-5wtSr#mti-5. 
MIS^^^^^^^v® 2\*.<?-?i/%;3 0 w t 

1 OiaSS: 5 0 °C~ 6 0 0«C©ffifflf!lKJt LTtlj 
IB a ta W * >- * 3 &Mf$.T Z ^ i: $r4tm b -f 3 „ 

[ooii] iiaLfc^stt, ei i ^j^-r$ i ? IE. 

- KHHf- 2 l t Sr#-t"5 r b *W&b^%mmmK*fo%. 
[0 0 12] (fFM) **WOf^ffl»-oV>TiftW 

r i let 9 N f?^y^f>I©liuli 

;? hO^^'l — ^a^c^^ia^y — Kffi^-a* 
[00 13] ^^^^^^x^-Pfr^^r^^ 

t ^f&m&(»Mm<ojf*ffim%®-if*ffim<D 1 . o 

£l-/&R-r$ b . 
1 1 ^ y^;Ht t) WSr4 0 tf £2 • em 

ETFT-#5„ ^^y^f^a«»1iO^^;vi!3 

1-9 ^ ? 1/ ? ^T^M&Z —2. OxmnW-Z^W&H&WL 
4 5 ZJM(ifti*tttt©iS«*fc*E* icffltp-C* a. 
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[0 0 14] f"^>-^>-^^X>-g±l-^>^^^ 
fi£-f .5»-£Og«i£«£ 5 0-6 0 OTCOlSHrtldRfc 

-rat. *>m\c&&*j3-z.-r\zmnmz'his< 

[0 0 l 5] *»WTH\ 
^ x >-Tffi!lS b a *B * ^ 9 /wJbffiOJl b frb 5 mWSk 

io ^^-^y^tTsattaii^© y - Ym=h*m 
co y - K*T-a*» ^n, <t same 

ox y - KJ0?*Mt U4 < * 0 , B£^1£*a#i*^ y K 
[0 0 l 6] 

•f-^tit)}-, a-TalW-^-^. (Titii) IJrLtlS 
Sr^tf^^^^^^^xv (TiW ) J!«HSyfil/rvN5. 
[0 0 17] TiW tt % *^LT*»T**Ut<» b 

^ ho^^l/-i/ a ^icfc< v\ 3 fete, TiW S 
t a-Ta^ttfc tl^^S/^ y ^J;ot6 0 0*CEA 
T^jaftfJg^ar t^plffiT&S. tiloT, TiW 
— xm±^a.-lam%Bl$.hTt£Z> a-Ta/TiW 

[0 0 18] gCli, a-Ta/TiW 3f«KSr^-r5^j£ 
\Z.~O^Xtm-tZ>« a-Ta/TiW ^®S(i0 2^1-J: 

Ulif^y (Ti) £2 0wt%-g-irTiW£-&^t>ltj&£ 

^iLT7/^> (Ar) ^Sr^A-Tii: t t>fc, « 
A-f5»3!r^*«©2. 0%J^T^>5SS-CS*^^Sr^ 

U rtaiffi^SrO. 5Pai Lfc„ 

[0019] eii (a) \z.7ji-t±?\z, mm 

i _t(-Tiw ®2 zmfeomzizmifctz. m^x, me. 

#Hm?r^b-f(-x 1212 i:IDC#3iroDC^^ hny 

a«l^*K6)1-5ttBI-H^-'f v HtLT^y^/v 
50 «<Srffii!5#^5„ ^- J r>"^4rtJctt^gtt^i: LTAr 
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0 . lPat LfCo r co#=#f, 13 1 (b) fCTjrf- J: 9 
fd N TiW ^2 0±{-Ta^3§rl OOnm^Jl^iC^^L 

fc 0 TiW ^2^±coTa^3(O)g a B 0 SrX^[H]Sfftlc:<J:t)^ 
#r Lfc t ^ £ a te-ffc ^ r t ^fltlg £ tltCo 
[0 0 2 0] &jb\ E12 4 , ??^-8«:«Sg6tc^^n^) 

SftSJfcfcrO. 2%tc@^LT, TiW Jl2co®IJ5£:^;iT 

nm^TOTiW 1 2 <OS4(- «t o Tt <0±(^) a -Taf 3 O 
SttW8 0MmO 'nKTtftofc. TiW 

[0 0 2 1] ateOTaS3 Sr»5fcfcfclfis ^COTl-Ti 

a -Tajf 3 Sr*i-5 a -Ta/TiW »«K^fiti$S:4 0 
//mQ • cmUT^-rZtc&Ktt:, TiW gcOI?;* £ 1 5 nm 

WTl*^5M^fc5 n £/ Cx Baa^itttf, TiW J§ 

2^3 — 2 OnmOKiPOt&ffl^a-Ta/TiW itlE^CDffi 

ktmBXtb*) , TiW J^teJzSIJWS: 

f&J^LT a -Ta/TiW »«1«(DBIS kffiStttSrfBSEUT 
[0 0 2 2] k r £*UiTiW f2ta-Ta 

!3 0MttH TiW 12 irKiJ: 
oTr*]±L7c„ -t^TT, TiW Jf2SrJgfiS;"t-5BRoS*<^ 
^^«E*Sr*X.TTiW JI2 Sri Onm, a-Tal3SrlO 
0nm<Dm£fcJ&J&l,±b w^>, -^CDa-Ta/TiW >gm®£ 

fc 0 ^^4fti£«A^S#*<0*& 

[0 0 2 3] r<0»®»*te:±?>fc* gf5t;# 0 
^feO. 3ift4%£Ti#iD£i£5iTiW |2ia -Tail 
3;&>6>&£a-Ta/TiW ^^>t 
3o ^Sftf-XftSSrO. 3%^fc3. 5%&T 

ti^Ufc^r^-t^a -Ta/TiW *«tt<Offi#i*2&S|fe* 

[0024] TiW JI 2 £ a -Tajf 3 ^ £> 4 5 US#5gO 

i*fiBlottift*tt. TiW «2*»jfti-5«<0**:*r;*» 
S^o. 5%£JLT<0S^^«:4 0 ixmQ • cmgAT t * 
£o **^»**l%«)lTO»*»J:a-Ta*S* 

**n5Ii##W^« 1. 0%«T 

SH^SASri- 0%l:t5t, TiW Jf 2te<&**t*M 

[0 0 2 5] TiW S<^±^Ta«*?RfiS;-r*HIOa 
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«(Dia«t a -Ta/TiW »®K<ofigt^cpBi«SrPJ-<fc 
^ r^>, ElSt^-TJ: ^ffi (2 0t) -Ci&gLfc 
WMClStf;*** 1 0 1 u Q • cmlcftofco £ fcfclStt 1 <D 

«ja*TttSSt*35 5 2 0. 5-2 6. 3/2Q-cra££S 

^ 5 0-6 0 0^61, «tD0*t<tt5O-4OO 

[0 0 2 6] 05^3 0 Ot^T^HK^Sr^ L/c 

y<? a\ 3 o o-6 o o^hmm^m&tmhti^o 

*b\ H5TfflV*W*tt, 3lf^««ilC»U0. 2% 
3»C»/*U *0±l- a -Tajf 3 3r 1 0 OnmOffSlCjg 
[0 0 2 7] ±BUfc3»te*Sr**LT«* 

1 09) El 6 (a) -(d) ft, B C S (Boundary Contro 
I Stabilizer) T KO«BtX 

[0 0 2 8] *-f, 06(a) liSll© 

wm i 4 ^ mOAi 2 o 3 x r> tezim\&3&mm 1 2 

Jffiff2. 3Mm<ONiFeiO*STffi!HK«^^VK* 
13h ^J¥2 0 Onm^AlzOs i 5 *5#«ttfi.o|ft» 

5/7-114 Ojb»CSPffi^ffi^<0«««gtail**^ 
1 5 ^?^J5gi-^) 0 

[0 0 2 9] 1 5 ft, Tffi!!^^ 

1 4 CO Ji^J^il 2 0 nmCO SAL 5 a N IRff 1 0 nm<D#« 
30 ttB 1 5 bXtfK*2 OnmCOMR^ 15c Srffil^fifc L 

^NiFeCr, fffimtk UTHCu, MRStt^t LTttNi 

[0 0 3 0] l^^bBIl 6fc«iR»0ia**^l 5A 
l>7ffl¥t</^gl 4±^^f>-r2-bUfc^^, 1216 

(b) K7jk~rxo\^ ux/xvmi 6*myt, m^^xm 
imtmzm* 1 5 (Dwx&mz^t* y - vm*»*Mm 

l 7 Sr^L/c 0 12 6(c) (c^i-J:5^s D 

^Sr^tfTiWg 1 9 £3™, a -Tajf 2 0 £l OOnmCD 

[0 0 3 1] g^Sr^tfTIW m 1 9C0^S«, 
m<D#—tfy YTb LTf^ySrl-30w t%^tfTi 

»^!ittwu ^-y^ hTkwmsiomKMx 

K^-TSfcirt^ T/v=r^^Sr l o osccm. a^^f 
^SrO. 5SCCMT ; etu-?n^^>'^4rt(C2SAi-^o * 
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[0 0 3 2] — a -Tail 2 0 *'<*9M 

hT il®8 (DH(^D^5«*Sr 1 0 0 0 W s */<y9 

1 0 0SCCM(?5gft4T^^>'^4f^lC*A^5o * 

Bll 6Sr*3Mlcio-C8ft*U **>±©R3iHffl4« l 8 
kTiWHl9, a-Ta/f2 0£y 7}>^^Ufc„ 

136 (d) \zim1r&o\^ fc&m&mis, TiwSi 

9&T>*a -Tag 2 0«2O(^y- hWK^CT^ . /0 
89,SaB8ffl|18ttBCSBl8a, 18btU 
itmZtl. TiW Sl 9»lfa-Tai20lty- KM? 2 
la, 2 1 b k UttflSW. -JfO !) - Miff 2 1 
a, 2 1bWty^t^o 
[0 0 3 3] ^<oJ:5^»fiR*ixfcy — K*» : P2 1 a f 
2 1 bg#OgS$«2 0. 5 — 2 3. 0 // Q • cmtfc 
o/do rtL^^UT, TiW m 1 9^V^«r&{Ctt, ^(7> 
±tfnag<^4&£t*£te 1 9 5 At Q • cmt^otatl^t 
fca>ofc 0 SJH^lStOi^, 1 a, 2 1 

bXtf»««ttSai**^i 5tf)J^ Jfe^K PFH») 20 

(a) Mtj^TJ: 5^^— ;H2 2^WT5^^-r ^2 3 £ 

[0 0 3 4] 07(a),(b) t©i"54^7>f ^2 3 
SrSH±^3L«r«2 4lz:»«?W2 5&frU-OR5tttt*:« 
^^K^tTV^o ft«(2 5i:UH »§r&tr 

|C± f9JS*b3&V^-C. TiWJll 9±OTaJB2 0 3&5/3tB 

2 1 b <^)fitt ±oT±#t5 ^ t B4V\ 

[0 0 3 5] *fc, a-Ta!2 0OTOTiWll9^tt 
1 w t%^TX^^^-a^iXT^ScD-Ca-Ta^2 0 t 
TiW Jf 1 9#SV^PiSfi-3;Lkte&< ^ mffitt^ft-h 
i"3o **5> W^2 3©l/-/Vi2 2B, 

*9 K9^^rtx««^^^2 5^»iPiU'riB«Stt 

(fg20ij) El 8 (a) -(d) fis ¥W(«8W-*5tt5*JB ^ 
[0 0 3 6] 0 8(a) IC/Ttip^ ^^VS 

«K3 imm^t&mms 2«r»/*uk«fc, tbmms2± 

fcKHjttAJR->y*>f KJ:Q*5T«K*ft3 3 Sr^jsg-T 
So T«BI«3 3SrPSGiO'*5«Hllft»a 

3 4tSo/cil:, El 8(b) IOTti9^ T<B!lK^3 

[0 0 3 7] 0 8(c) \z.7jk*tJ:oK^ mWH&BOSi 

3 4<D±b ^7^-;V3 5(^^(^^§r$tpTiW 13 6 50 
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8:#J*U O^t, TiW 13 6 JhlC a -Tag 3 7 
s/^i-cttJfifcg-fSo TiW 13 6 t a -Tag 3 7 Oj&g 
ftttXl/IWttWlWlrBlt^Lfco ^LT, 08(d) 
lOT^-J: TiW I36ta-Tal3 7&7*h}) V 

[0 0 3 8] r<0±fflliB»3 8tt, ^«cOTiW S3 6$r 

<<, L^t>, a -Tail 3 7 ttJgSi*& s 2 0. 5-2 
3. OMQ'cmtfc^o Sot, TiW Jf3 6 k a-Tag 

3 7oDHiatt, EHfflo»mi^t ^x^m^w^ta 

ofCo */c. TiW ®3 6t a -Jam 3 7 (D&nffiMZ 5 
0t-600ttte<^5O-e, ->yn^ffi3 1(C 

[0 0 3 9] 

[0 0 4 0] ^-^^^^^^^SWOSISIO^SE 
fiSr^^gttftO 1 . 0%£*Tt-LT, +9 ^9 is** 
T I'M $:^nm«T <OW £ U £b^tf>-bl-*^ 

t5t^ ^9^9^^^T^Mh9^9^M^^^ 

fiPflEi-ttHt+^-Cfc**, ^^^^y^/i«r3- 
2 0nm(DJi:$CD©ia-C^>fk^^5is f-9^9*y?*T 

[0 0 4 1] ^v^^^^x^S-bt-^v^^SSrJg 

j*-r5#^a«^ssr5 o-6o o^^teHrti-is^ 

^5k, ^4*ttlc:»»Sr*x.T^W«*S:/hS < 

> -9 ^9**7- ^Tmm tam9 ^9^±mm tfrbtez 

Sfex^O y - K«-M*»G>*U J: 6 

tticj:ory-K«^3P**Lfe<*o, m^sst^* 
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[BBB0ffi¥*tt0J] 

imi] iai(a).(b) ri, *&w(DWMW£nm&m* 

[El 2] El 2 fit. **W^^«J»<ojgfiS;tc:ffi^^a^/< 
5/ * 3£«<o-#J *^-tffi&m T * 5 o 
[El 3] El 3 ft. *ISefl^3ltt«tfi(cA5««0ISrMF^ 

[El 4] H4tt, *»W^)SIJS»tt^«5*«)IS:«J« 

[El 5] H5tt, **WO*««ttfc«S*««Sr«J« 
<£>B1^ 3:*-f"E|-?*> 3 o 

[ei e] ei e (a) -0 6(d) b;, **wo^miffiS:y — 

SEI-Cfc^o 

[El 7 1 El 7 (a), (b)tt, *»W©*«Btfey — KJIHF- 



[El 8] El 8 (a) -El 8(d) He, ^snoraiftAv^ 

i mm 

a -Tag 
S*«r*trTiW Jf 

a — Tajf 
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tf7*— A- 

a -Tail 
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(b) 



2TiW(IM> 
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